0 2 4 6 8 10 200 220 240 260 Fluorescence intensity at 570 nm / a.u. time / min a a + Cu 2+ (a) 0 2 4 6 8 10 190 200 210 220 230 b + Cu 2+ b Fluorescence intensity at 570 nm / a.u. time / min (b) Figure S1. Time dependence of the fluorescence response of (a) a, a-Cu II ; and (b) b, b-Cu II (2 μmol L -1 , respectively) in DMF-buffer (tris-HCl, 1.0 mmol L -1 , pH 7.4, 1:1, v/v) (ex: 540 nm; em: 570 nm; slit = 2.5 / 5). ______________________________ *
Figures of sensing mechanism
. Fluorescence emission spectrum comparison of a-Cu II (2.0 μmol L -1 ), a-Cu II + Cys and compound 2 in DMF-buffer (tris-HCl, 1.0 mmol L -1 , pH 7.4, 1:1, v/v) (ex: 530 nm; em: 560 nm; slit = 2.5 / 5).
Effect of pH value
As the experimental results are based on the chemical reaction between compound a-Cu II and Cys, we hypothesized that the reaction rate might impact the observed spectrum changes. We therefore studied the impact of the reaction time on the sensing effect ( Figure S4 ). The fluorescence intensity reached a plateau after approximately 20 min, showing that the sensor can detect Cys in real-time. 
Kinetic studies
To confirm the biological application of a-Cu II as a Cys sensor, the fluorescence change upon Cys addition was monitored with respect to pH ( Figure S5 ). Compound a-Cu II + Cys achieved consistent fluorescence between pH 7 and 10. 
Biocompatible studies
The ability of molecules to selectively recognize guest objects in living tissues is of great significance for biological applications. First of all, we chose breast carcinoma cell lines (MCF-7) to test the toxicity of a-Cu II . The cell viability data were described as a percentage bar graph ( Figure S6 ). The viability of untreated cells was considered to be 100%. When the concentration of a-Cu II was 5 μmol L -1 , more than 96% of the MCF-7 cells were kept alive. Even when the concentration of a-Cu II rose to 50 μmol L -1 , approximately 91% of the MCF-7 cells remained alive. Overall, the sensor a-Cu II shows low toxicity to MCF-7 cells even the concentration reached 50 μmol L -1 and the incubation time reached 24 h, indicating that a-Cu II is highly biocompatible. Synthesis of compound 2 [2-(6-(diethylamino)-2-formyl-3-oxo-3H-xanthen-9-yl)benzoic acid]
A mixture of compound 1 (0.15 g, 0.48 mmol) and 2,4-dihydroxybenzaldehyde (0.066 g, 0.48 mmol) in methylsulfonic acid (35 mL) was stirred for 1 h at 90 o C. The reaction mixture was cooled to room temperature and then poured into ice-cold water (20 mL). The subsidence was filtered off, washed with ice-cold water, and then dried under vacuum to get the crude product, which was further purified by silica gel column chromatography (CH2Cl2-CH3OH, 300:1, v/v) to produce compound 2 as a pink solid (23 mg, yield 31% 
Synthesis of sensor a [(E)-2-(6-(diethylamino)-2-((2-hydroxyphenylimino)methyl)-3-oxo-3H-xanthen-9-yl)benzoic acid]
A mixture of 2 (0.1371 g, 0.33 mmol) and 2-aminophenol (0.0546 g, 0.50 mmol) in absolute ethanol (10 mL) was stirred for 5 h at 85 o C. The subsidence was filtered off, washed with ethanol and dried to give the crude product, which was further purified by silica gel column chromatography (CH2Cl2-CH3OH, 50:1, v/v) to produce sensor a as a dark purple solid (0.1344 g, yield 81% NMR spectra of the compounds Figure S7 . 1 
IR of the compounds

